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Recently[1], atrack investigation was proposed for the cedure that was followed has been described e§BjeAt

martian meteorite Zagani2], which underwent aompli- least four types of glow curves were observed for the natural
cated radiation-thermal history. At that time the preliminary TL (Fig. 1a). These TL curves were processed according to
thermoluminescence (TL) data did not suggest definite special mathematical prograrfs5]. These calculations al-

conclusion for the olivine grains under investigation. We low us to represent glow curves as a set of 11 Gauss peaks
have acquired some new TL data for the six large (up to with a constant peak full width at half maximum (FWHM).
~8 mm) isolated olivine grains picked from the Zagami me- Some results of the mathematical treatment of these glow

teorite. These data are presented in this report. curves as the ratio of intensities (I) of TL values for different
The glow curves for the natural and X-ray~ (E 55 keV) temperature intervals are shown in Fig. 2. The ratio values of
andgamma-ray- (E 9.6 MeV) induced Tlwere measured. R = lpa_4flpe-g) [interval of temperatures p(1-4) = 120°-
For this purpose, clean monomineral olivine grawesre 220°C and p(7-9) = 220°-300°C], for examplary from

crushed to tens of micrometers in size and placed on thin Ni-~0.2 to ~0.4 for samples No. 1 to No. 4. Because the total TL

foil disks, which were placed on the Pt strip heater. The pro- intensity level for these olivine grains is about the same, the
very different shapes of the TL natural glow curves can be
explained as due to different crystal microstructure. As a re-
sult it gives correspondingly different probabilities for elec-
tron capture at certain energy levgs From this position it

40 was important to compare the parameters of artificially in-
S a duced TL for these samples. X-ray irradiation gives TL glow
a 30 curves of analogous form for all samples (Figp) with a
E clear low temperature, &« = 130°C. However, R values in
g 20 this case vary for the two intervals investigated (2ig.A
'§ lower value is seen for the gamma-ray-induced TL glow
g 104 curves, for which T, is seen at ~160°C and ~310°C
p— (Fig. 1c). Nevertheless, the total behavior of R values for X-
%5 120 230 v 330 T ray and gamma-ray irradiation is similar: R values for
Temperatare, °C gamma-ray TL also vary ithe two intervals, although abso-
lute values of R are two to three times lower fordghenma-
%) 3 ray-induced TL than for the X-ray-induced TL (Fig. 2).
3 The obtained results suggest that natural, X-ray- and
3 8 gamma-ray-induced TL parameters for the monomineral ig-
20 neous olivine grains from Zagami can be explained with the
5 ! 2 help of the influence of shock-thermal processes on the
5 10l crystal microstructure, which was very different in individual
livin ins.
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Fig. 1. Glow curves for olivine samples:(a) natural TL; Fig. 2. Histogram of R value for olivine samples (natural,

(b) TL induced by X-ray an¢c) gamma-raysl—4 = number X-ray, and gamma-ray TL).
of olivine samples.
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Consistent with this it is knowfi7] that in theshock chimiya, 9,1367 (in Russian)[5] Ivliev A. I. et al. (1996)
process pressures can be up to 35 GPa. Thus, the Zaganféeochimiya, 106. [6] Randall J. T. anaVilkins M. H. F.
meteorite possibly originated in a high-pressure heating im- (1945)Proc. R. Soc. London, 18366. [7] Ostertag R. et al.
pact event, which is probably reflected partly in the specific- (1985)LPS XV/| 19.
ity and nonuniformity of TL characteristics of the large oli-
vine grains.
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